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J?J#o/ S.S.^} {Phaffia rhodozyma) ^H^fe *flS.£ 

-g- tf]E] ^ o]^. oj-g-*}- ig^Jg; en] ^«l-7fl^ J^o/- -S-E 

-B-2fl^ L41 -fi-^*}, ^l^^^H^ (cycloheximide) 

s-cg^ol 7 > -fr^ L41 -fKi*h -fi-efl^ -fr*l*h #^1 L41 

SL 2 
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£ 1 £ i^J2/o/ ^2fl£j rjajj^ L 41 ^243 "S^l ^ ^ oj S «- 

3 -fr^ ol-Pl^XV A^-^ q-E]--fl ^HJI, 

^s-tii-^ : tata ^ CAAT ^ : = eHH 41*1; 

^ ^ : o]j=^ ^^ol^i «-<?H #7fl s}^ (consensus) "§7] ^il; 

O : 56*1*11 oHicS: 

s. 2 fe j?j?<>/- o} -B-Efl^ L41 -fr^-l- 3. elJi^ -fr^^ ^1 tbiL^ fe/I 

-f-^H *fl^ 43 ^ ^ M-Bl-Hl 

■ : L41 -fi-^*}^ (exon) ^ ; -* : 

c 3 o. £ y^o) ^^^^ ^^^H?! ^o/- v} $^<>IM H 

tf]Bl^) -ft^f A>a.^l- S^*}^ ^ 1:^-1- ^*S^r 14* M-^^a 

5: 4 ^ a. ^tgo) ^^ pTPLR1 -g. 7B«;^ ^#^i?m ^s. «i 

El ^ -fr^^>7l- 5-^1 513. q-B}^ ^1^, 

5. 5 sLSLx)*}^ 4*cHH ^ (Q), (V, 

voltage), -g-^ Of) ^3 S^°l ^ % JL%*\) nj^fe <8$-g- 
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-SHI 3: ^] 

£L ^ o. j^d/o/. ^JExJvf- (Phaffia rhodozyma) ^Ml ^Mfe A H^^r 

.g. tf]B] ^ o]^- oj-g-^ ^^^^r H 0 >^^1 :£<sV ^0.3.^, ^Ml^Mlfe ^l^^ii °> 

^Bl-^-^ol ^a>^1 -B-g-^r ^sjo} L41 -fr^l 

a1#^.«MH:e. (cycloheximide) #££°l7> -fr 1 ^ L41 -fr^h 

o/. zLSLx}*} e)jL# -fr^*}, ^-7] L41 

i^o/. sLSL^M (Phaffia rhodozynia)^ -B-g-^r ^^^^^ o^b^ei 

(astaxanthin)^: ^«Kr frfr s)^ JL£ ^M^. ^e^^ A 

-f?-, ^<>1 ^ ^^l ^r-S- ^ -^^-^ *H13H ^S^M o^cf. ZI&H- 

o] ^^-g: S)7ll *>°i ^^-g: #£r ^ n l^ ^fl^fe JL^l-71- 

lEtb, °1 7}5.El^ol^^ -^#^> o}v|5l- ^>^l7ll£ ^Jl^r 

<*^-g- 1s\31_, ^^15. A ^ *i^l, ^^71^-^1 $H§3j-, l-^Sh ^1 
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7], °o V % ^ <W ^ 14^ "£3^ $14. 

^#-8: °l-8-«l-fe afl^^ 0 ! t^. 7fl^£l^q-. ^) ^4 (Okagbue, ef al., 

4pp/. Microbiol. BiotechnoL, 20, 33, 1984), ^ (Haard, ef al., Bioteclmol. 
Lett., 10, 609, 1988), ^£ fr^ (Lango, et al., Biotech. Forum 

Europe, 9, 565, 1992), °}Q h^St^I" (peat hydrolyzate; Martin, et al., 
58, 223, 1993), ^r^r ^l^r -t-'W (corn wet-milling; Hayman ef al., J. Ind. 
Microbiol., 14, 389, 1995), ^ttrf , ^ <>1^ £-8- (Fontana, 

al., Appl. Biochem. BiotechnoL, 57/58, 413, 1996) -f-8: ^ 

^T 2 -^ EH °1 -^1 ^1 Sy&t 1 } (Johnson, et al., Crit. Rev. BiotechnoL, 11, 
297, 1991; An, et al., Appl. Environ. Microbiol., 55, 116, 1989; 
Chumpolkulwong, et al., J. Ferment. Bioeng. , 75, 375, 1997; Lewis, et al., 
Appl. Environ. Microbiol., 56, 2944, 1990) . 

!-<H 3r*l°r -S-E-*/ 17 ^) a fl^r^ (ploidy)-4 ^ (sexual cycle W ^ 



D}^sq- ^o] -f^ *§SL^ (flow cytometry) .2-^- <*| j^j^^ 

Ufl^-g- 2:A>§H, ^i=. #lSJ|3. ^fl^Kr ^"f ^ ^ 

tflw-a- yfl^^l (polyploid) #31^ €^^-8: ^.jial-sa^- (Calo-Mata, et al., 
Yeast Gen. Mol. Biol. Meet., 126, 1996). <=>)$]6\) 3.5.x] sfl5i7}^ $ 

^ ^ (pedogamic sexual processH ^^fl^-fe $5. ^3^^ (Golubev, et al., 
Yeast, 11, 101, 1995). 

o>riE}^ej .^o) ^3 /gxj-ofl ^--g-^- oil £ l-n^ZL °1= 

M-H}i4S.S. ^ Jl^^ ^fe ^ ffl-f ^ 

t}. J£s1- 0>^^B1^ -B^M 35*1*} -B-2fl^ ^• < a^°l^* 7fl*£ 

S|. 7l o^H ^ofl<q <£^7}# ^ 71^^ ^ ^ 7fl^« 0 >^<?l 3j-«M #<£ 

-B-5L7l7> TJ^^l^ -§-£| i=HHHS (pleiotropic effect)7> ^-^fe 

JflaH, -fr^*^ U-^-S-S. ^* 7^*1-^^ 
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(polyplpid)°luL S.5L<>\}*\ f-tfaj^ ^s)^ ^SLS, <3<£-&^§ 
^# £fe ?H n fl-r- °1^t£-S, a^l 4H3*r* A>-g-§>^ y oH^S 

SLSS.^ ^3 G418 *<HM *fl^ 3*1 ^*r» *}-%-^*= "o^ 0 ! ^353-1: 
^oIjl, o| a*}: jL-ir-^1 i££r (Wery, ef al., Gene, 184, 89, 

1997) . 

^ ^f-sV (eucaryotes)oim ^-g-^ ^^Sl *ms^H 

^XflS. (aminoacyl-tRNA ^^Hfl , A site)* 53 

(target)^ *I°1 (translocation) 4*3-1: M^-S ^#4 ^ 

-g: ^SflsM 1 ?]:, tSSt5}iE (chloroplast) 5Efe 2jo> (mitochondria) 

E]iL^ ^«fl^| L41 «V-g-§>ZL L41 -*Hi*l-£) #«3£ 0 H *1€"3.«?aH 

*H ^*i€ tt o Vl ?Hl ^ t 

L41 -fH2*Rr a}.^u}.oJa]J^ 4#/ tf /*/°// 

(Saccliaromyces cerevisiae) 5*1 -fr*i*r (marker )S °l-g-3^- , 4 

4?1 (TakagiW 2\n #3.hJ€ A}7\r3.v}<>]*%£- ^/ #/*/*/ ^ L41 -R-*i*Hr 

6 



7flM -H-g-«l-^- (Takagi, et al., J. BacterioL, 417, 168, 1986; Kawai, et 
al., J. BacterioL, 174, 254-262, 1992). ^S. ^-S. S.3. Z$cjtj- 1^£a/ 

(Candida maltosa)$\ ^J}*] L41 -fH?i*r» -fr^r^. oi-g.*}- -fr^SJ- 

3 £.^1- ^Htb 9X3Xt\ (Mutoh, e£ a7., J. BacterioL, 5383, 177, 1995). 

-n-WzJ^ sr^o} ^jE^/nf^ ^^Ml %7\ ^J}^ 56«i 

^ o]^- ol-g-s}- ^^^i^: a]^e^o] 7fl^ 4 (Keiji Kondo et al. , J. 

BacterioL, 177, 1995). J£^r, ^l^r <g^7 r #-^o/^^o/xy/^ ^ 

E/^: (Kluyveromyces lactis)Q i±^L/Jc^o/.xf ^ ^-Ajvflg-B}^ ( Schwann inomyces 
occidental is) £.3-$. «r (Dehoux, ef a/., fur. /. Biochem. , 213, 

841-843, 1993; Pozo, ef aV., £ur. /. Biochem., 213, 849-857, 1993). ^ S-ff- 
^ <H#°] £llMEm°HM (Tetrahymena)^\ 40«i^ o}nl ^aVo] nj^iido 

4 (Roberts, ef a/., Exp. Cell. Res., 312, 81, 1973). 

#<a*|-fe -frS. (targeting) -fi-*l*M4 ^ -fr#*l~I- S^rfe 



(Basidiomycetous) i£°J 3.^3.^^ tilJZ£M&^ (Cryptococcus 

neoformansM*] A>-g-^ $*l°h -S-E*/"HI ^*d€*l 

?}JLX\ AlHS}^ (Kim, et al . , AppI . Environ. Microbiol., 64, 1947, 1998). 
jo,£ a. ig-^^-i-o. j^jj/o]. s.^]v} ^^2\ L41 €-S.^§> 

a} n. <*7] 1^§>J1, a1#^S]a] ^%^<H1 ^H§}fe ^# 

-B-^^l- ^ $3?°r -fHi*}^ 

^1 ^^-g- ^» ^SS^H^ ^^-S, zr^°} 3.5. 

£L ^tg o_ sj.sxjo} 4 JlS.51 L41 $r^A^ MH^§: 7\ 

^-7] s_;*]-g- 41 *H, ^- >t^-gr i^n/a/- 3.5*] (Phaffia rhodozyma) -fr 

Efl^l eliL^ ^r^^-S: :2^*Hr L41 ^^^» 

^-^IH^S., L41 -fK2*> 3\ Sl^# #^5] 56# <>Hii#°l #^-^0.3. 

^l^ol Al^^Alnl^ *1%^ #^^°17> -fr^ L41 ^^>* 

a *v, £ ^-^o. ^-sfl^l -fHS*} ^ Ai^s^jAiDi^ 
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(cycloheximide) SWfe S.S.*W A 

D"^ -fr^l-fe ^Ji# 56«i ^Hi^H L41 -H-^^> < ?1 MS. 

H^^-g- ^ pTPLRl Or^HiSl : KCTC 0535 BP)-8: 

0.8 ~ 1.2 kV, 400 ~ 800 i2, 25 ~ 50 /zF 

^-^^r j£j?<tf ^ JlS. -^efl^ ^^-8- ^s}^ L41 ^T^}^ afl^ 

cf. (Phaffia rhodozyma) S) e|J±^ 

°1 L41 ^1 711^ -fh^l- ^ cDNA -B-^i^l- ftli M£-§- ^SLS. ^-S^t}. o] 
nfl j?j?o/. "} ATCC 24230 ^ 

£ 5]iL# L41 -fHi*|-fe 4^- SS. L41 -f^*}^ 

o] fA}5}7lnV_ 6 7fl5l ojE^ol ^W^, °J^5l 5' ^ JfJfl ^ 3' ^ ^ 
ofl s-ol a-1«o] ^fl^cf (a-^S-s. L41 -R-#*}-fe 1,223 bp 3.7] =?- 

^E)J7 ^ 1 711^- -fr^*} A^-g: A i1 2 ^ cDNA <§7l A-^^ £ 

1067fl 2) oVnlicXVO.S. ^il 3 ^ o>nlicA> A^^ ^ 
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-8: ia^§H, ^4 t ^#S-^H = ^°^Hr °H 

±# 56*1 $1*H ^tiW (S. 1 #20. 

£■ ^£ 7Mfe #<3^1 7> L41 -fr^T,}*- 

■ffl^l^ (site directed mutagenesis)^ <£^. *1 #5.^*1 

o]c nl^ofl ^o^fe 56«i ^nlii^oi sf^t ^Bf^]^ *13H?lfe ^o] 
(mutagenesis)* ^<8*H 3^**13 A>-g-« ^ L41 JE*1 -fr^S- 

(5= 2 #20. 

SE^V, iL ^-tgo. a] <g (non-transcription sequence, NTS) -f-nHir it^a}^ 

sfsjoh 4? ifi -fr^ ^d^}# Tfl^W. t^^S. £ ^£ #71 al 

;*U> «-^|7> *\<£ 4 2] <^7l A^-g; ifS}^ 51^ -fr^*}!- ^elt>4. 

£ #71 All-SSI A] ^-ifrAj ^7.>1: ol-g-aH j^_d/o/. ^ ta ^ofl 

3 €#€3 -fr^7 r 7} 711^ 4Hi*r ^ tfSJ^fe S-ir^r ^°1 7 1 > "fr 

^7} ^-g- °}&^ ^ aI4. 

^ Tg-^^ Aj- 7 1 a]^A> Al<i ^ofl sfl^Hr 5liL# ^7.} ^ ^ #7l Al#s 

SlAlDlH. 7-1^ L41 -^^7}!- °l-g-SH Sf-stjo]. .SJE^Wl ^2fl ^7}!- <?H3 

Bl# ^1^4 (S- 2 #20. 

^^JlS, 2lJ±^ -JHi*r3 «1^A> Ai^ ^ ^ 56*1 °Hic#°l -i-^El-Dl 
^]^El^ *<g^°l 7 \ 2lii# L41 ^^7fl- ^°/- 

10 



v} ^ pTPLRl (^*]Jl : KCTC 0535 BP)# . 

^^L^Vr^. ^-7] ^ ^^S^^tt (Cryptococcus 
neoformans)*\\*\ «} oi^ h 0 >^# 3H*l*h Jl5L ^ofl A}^} 7 ] 

£L tg-ig}^ ^^E^jteflol^ (electroporation) w 0 v *t]-8- 0 l-g-?F 

^JiLsLaelHBlS- ©l-g-*} 0 * 7%°^ S^HH ^^^^m 0.8 
~ 1.2 kV, 400 ~~ 800 Q, S&fe 25 ~ 50 /iF ^Sj-fe 5J°1 ^^^h 

7fl«;Al7l^ ^o] u}^-^]©}^, o] xrfl t^Jl^S] E&fe 7^ « 0 V ^1 n}-^ 5] sfl 

^7li^l <g£r ll^Wlfe 23 °C, 14 ~ 16 ^£ afl^sH a)#^a! n]H. 

7> ^7>^ aflXjofl £.^S>J1 23 °C °1H 4 ~ 5 <S ^S. 4*1 ^SHr^K 4 

zj-£] S^ofl ^ ^^fe >fli ^^#31- JL-&-& 5E. 5 <fl S^l§}^4. 

zz. 0.8 kV, 600 a, 50 S^^M 7># ^^^«17> 
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^-f^fls. ^jsh tt^aMI -fr^^-i: 3Ki*r$a4-. 

<^A]oj| 1> ^Oj. ^L^v^9\ Sjj±# L41 TT^!*H 

e| L41 51 7fl-£- ^-^§|-7] 
<*) , o]n] oi^ 4^ S.S. L41 -fr*14 ^7] *\<£*r 

H 1 (CYH1) ^ JEeH^ 2 (CYH3)1- ^S}5$4. 
= eHH 1 (CYH1) : 5'-CGC GTA GTT AAY GTN CCN MR AC-3' 
HeHH 2 (CYH3) : 5'-CCC GGG TYT TGG CYT TYT TRT GRA A-3' 
<#7) H£M°14 sj-^o}- (ATCC 24230)5] 7\}^ DNA 1- *l~g-*M 

ftti £ifl#-§- (PCR)^r ^*8tf-5L 4^ S£ 5^MM «fltf£|fe- 371 

°1 200bp J±4 ^ 700bp 371^ L41 ^-R-Srfe £-21*}^, 

°1» ^^Sr 0 } §>7l 4^°fl^1 (probe)S. *B-§rS34. 4-§- Ul 

#§§}7l iflSH, ^HH ^flaj-^ ^5) f^s] *fl$JL4i3. ^Bl^r 

o} _£JE^S] Tfl^r 4Hl*r» >*13 ^^§>^4. ^ £4, 42°C, 50% if-oWS. 
(forraamide)5] §H t^t^H^ (hybridization) BL#<%*\ = 7j-^- £ 

12 



q (signal)-!: M-E^fe- Tfl-fe- -fH^m 3^S"|-uL °] f^°lM ^S.±. Xbal <L3, *\ 
e)^ ^ 8.0 kb 3.7)$] -fr^^V ^^V^. 

#71 -R-#*F L41 -fr^^># ^71 fl^T «H 2^1^ 3 ^1^1 °l-8-3fe*||, 

^^2]^ ^1*VJl4i Xbal 3, ^e)^ ^ -fr^*}^ 7-9 kb *33^ 3.711- 7^1 
^r^J-^-g; 3^*H tfX| ^ej-^njH. «iB] pBluescript SK(+)°11 ^^M^o.^. e}- 
ol^e^l- ^^531^. ^-B- 42 50% §>ol ti.5lc]^]o]^ S^^-S 

^>7l 700 bp 3.713 A>-g-*M tfAl a-IpI ^r^^l-ji, 0I5.H.BI 8.0 kb 371 

^ oJes (intron)ol aflT^ L41 ■fr^T^ 7 j <g ^^S>7] , sj-zjo}. 

^ RNA » ^1*1-31 3 ' -RACE (GIBCO BRL) ^ 5' -RACE (Amp 1 i FINDER, 
CLONTECH) 7)i=«: °l-8-*M sLS-*]* 3 } L41 -fr^l *]-<£) cDNA # ££4. T^H 

o_5., S.^]v). -g-^c^ ££r RNA 3.-^ mRNA ^ 7lS 

isolation Kit, Novagen)* °l-8-*M mRNA 1- 3^ ^ ^Hl^ 8.0 kb 

3713 <g7l A-l^^- £cflj£. ^JL^i (PCR)-8r ^r*%*\ 

$4. °1 **) 3 ' -RACE 3 ^-ffe ieM^ 3 -g-, 5'-RACE 3 HeH"! 4 * 

#7l 7UM b^o]d1 (primer)^- . 
Hel-oH 3 : 5'-GGT CAG ACC AAG CAA GTT TTT CAC-3' 
HeMH 2 : 5'-GTG AAA AAC TTG CTT GGT CTG ACC-3' 

zl 290 bp ^ 240 bp 37l ^S.^ PCR ^°1 ollr-g- 

^n]= HiiEl P T7 Blue oil ^-^71 *\^^r °lSr<>l a] ^ rfs. £ 
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SL L41 <g7] ^14 nfl-f ^ 9X^ aH]3W=h 

°lf- £M 8.0 kb $ L41 -fi-*»*r^ ^7] *\<&$ alills-H -bMK -SJE^/i 7 /- 

L41 ^4, -^4°^ -S-E^/^ L41 -fr^fe- 1,223 bp 37] S. 

oi^, I7fls] o]ESo] ^fls]-^ cfs ^£#4^ ^ 67fl 

GTPuNGT ^1°1, 3' ^HItt PyAG <*7] a-]^o] ^flsj-ji ^fet-fl, ^-a>*1 
71 7-j<g£ o]p] |>^^ j£j?o/ ofl^ (act in) -fr^HlE ^Mfe 

iJIE)^ Sm-. °1^H:E. j^j^o^ 3.5.x] v}- L41 10671) fi) o>u}^a]-o. 

$|*H ^^SS^. ^"71 i?J?o/- JZJE^ L41 fi| <^7l 

*}£*3 (GenBankHl 1997^ 5^ 19^7,} ^-^.^51 AF 004672 S, -^^-S}^cf (J£ 1 
<^l<fl 2> L41 ^B-^i 7^-0)1 Al#^^A]pl^6fl tfl^ j*)^ 

% (site directed mutagenesis)^ °l-g-SH ^£HH *H 

§>fe 56*1 ofnl^AVo] Hf-^ #f-B|-nlo_^ 7)^ ^o] (mutagenesis)* a] 

^£4. ^-7] >*UH ! o\}a\ ^o. 8.0 kb 37151 afl^jLi Xbal 

7} ^^o.^-f-51 56«i Sf-^ii- itf-S}^ 2.2 kb 3.7121 ^IfbS^ Sail -fr*)*} *[ 
cf-ff 7l^ (mutagenesis kit, Quik Change, Stratagene)# <>]■%■ 

*H v}^_o\) cfl£ 7-1*^ o.^*]. ( CYH r )l- s^f^. ol nfl xc^ 3 
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^-g- 3^ii §>7l2] *\<&£ 7}-^fe S4 0 H 5 ^ ^e}-o} ^ 6 

^£|-ojT>1 5 : 5'-GGT CAG ACC AAG CAA GTT TTT CAC-3' 
= £|-<>H 6 : 5'-GTG AAA AAC TTG CTT GGT CTG ACC-3' 
<^!ai 0)] 3 > eui# -B-^^ ^ 

■Ir-i- ^°l7l DNA # °l-8-*rSI4. °1 A >-B-*>fe 3^ DNA «■ £ 

7 ] <H s}o}, -Sf^i^L <*7l a^o] j^o/ .^jEE^/n^ 18S ^ 26S 

DNA ^ <*7] oj-g-^ji 18S DNA 2] ^ Jfiflofl «fl^S}^ ^o]v] 7 

(18A) ^ He}-°H 8 (18B) ne]ji 26S DNA ^ ^14 -f-^^f TO Sfl^Srfe- 

^o]^ 9 (26a) ^ iEeM 0 ! io (28/8)* 44 ^SrS^. 

^eH^ 7 (18A) : 5^-TCC TAG TAA GCG CAA GTC AT-3' 

^e)-°H 8 (18B) : 5^-TTC GGC CAA GGA AAG AAA CT-3' 

nefo]^ 9 (26 a) : 5^-AAT CGG ATT ATC CGG AGC TA-3' 

^4-o] u] 10 (26 £) : 5^-GCT ATA ACA CAT CCG GAG AT-3' 

o]^B\ 5.8S S^Hr 1.5 kb (26/5 + 18A)^ 5S ^f^# i^-S}^ 6 kb 

(26a + 18B) 3-7]°] ^Ji^ DNA ^ a l^^> (non-transcription sequence, 

NTS) sfl^SRr ^-^} H^^r <g$t}. o] -fH*14- «l;-g- — -S.-^- (probe) 

ol-g-S}o} t±<$& ^ltii^ ^Sj*}- ^ 71] ^ -B-^^>1- 1- 

5i (Boehringer Mannheim)^ ^4 ^Ajofl 1 ^ j^ojsL njq eH^&M* 
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^§>jl 4*1 Ajo} tiV^ 18S ^4 NTS 26S S.^} 

8.5 kb 3.7] SI ^RVai tf/nc/m *!^-8- €^^}^4. °1 -fr^*}^ 
4i Hincffl - Xhol #e}^*lH pBluescript SK(+H *l*i€-^-aM ^ 

(Basidiomycetous) Tfl^-S) 1£°J tf/JLE = #^ 5.8S ^ 25S ^ <g7l 

«1 ail ^ ^4, -fr*MH *fl-f ^ v ^^4. 
^.oj) DNA 3 0.7 kb A&ol - Abal -fKl*} ^3 ^1 a\<*£; -fr^*} 

(GenBankH 1997^ 7^ 28^ ^#5- AF 016256 3. -^^4. 

£ e^o. ^-71 ^AHloil^ 51 DNA 4 56$ 4 n l^°1 #f-E}^l 

L41 -H-^i^Vw a^N-fe 4$°} -£-E^/ p /- ^^^-8- 
AaH, L41 -fi-^4» i^fe #4^*1 H «1 El P TPL2 ^ -f^ *H 
a1#3.«SaHh ^^^r iMfe #4^*1^ «]&1 P TPL5 nsli 

el^_# DNA # ^^-«>fe #4^ D 1^ «]El P TPR4 €■ °l-g-§l-5i4 ( £ 2 %^). ^afl 
3 JL5L 5]iL^ DNA 4 NTS ^fl# 3E#«Hr 0.73 kb 3.714 ^|^Jl4l Aftol-Abal € 
^ ^ L41 4H344 3.7 kb 3.71 £| afl^jLi XbalSall 53 4. °1 ^ 

BlJ±# DNA M£.*I*>M -H-*144 ^ElA>^ (multicopy)S. 

$4. #4 0.73 kb 4 el DNA fe/I S ^^§>JL °H 

3.31^ (Klenow)S *]34 3.7 kb 4 L41 -fi-*}4» #^4^ £ 1^4 ^ 

^.g. tfiB] pTPLRl *i|44£4. ^r^Wl^T 1 * ^ ^-^xg^- 
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-fHi:*hg-3N 1998^ 10€ 21<£x}£, ^-^7m-§}^4 (^«1:£ : KCTC 0535 

BP). 

J£3r, L41 -fHJi*}^ t^S ^71 ^B] pTPLRl ^- iM°I ^^-g- 

pTPLR2 £ #71$)- ^ afl^^r Xl^rJL^i S»al I&^r 

XI^JL^ Bgll-Kpnl .2.3. i^u/o/- .gi^/^ofl ^^a]^ ^ -fHi*> 

^ 5^iiL# DNA ^3. ^s)S.^- §>^q-. 
<-gX|o| 5> J^jrjo} ^LJE^]n^£>\ 

^SH, J^-stjc} qo- v}X\v1Slv]*\)^±l (Basidiomycetous) Tfl^f-SJ s. 

3.91 -3 ill^-MM?]-^: (Cryptococcus neoformans)^} ^^^i€: u o v 

^-§r °]-B-*}^^- (Varma, et al . , Infect. Immun., 60, 1101, 1992). 
^^H-S (electroporation) Hh^-i: °l-8-^r 33-2-3., 50 m£ YM nfl^l# *>-8-*H 
tfl^M^W 71^- t}-g-, 3,000 rpm lo^r -g-<£ ^^^el§>J2, l mM cJe} 

^.e^]o]s. (dithiothreitol, DTT)# ^Wfe 50 mi <Q.^H.3.3.z\}o}^ Q^&q 
(270 mM 1^3.3.^, 10 mM SS)^, 1 mM MgCl 2 , pH 8.0) 2«i ^El5.M 
5flol$o] a^^l £>-^ ^#-8-^^ -g-^ ^-JE7> tfli* 50 fd # - 2 x 

10 7 ^S. ^7>S}^q-. ^alMSlsllolEl (Electroporator)fe BI0-RAD GENE 

PULSER H # 0.2 cm (BI0-RADH 50 fd ^r-2f DNA 200 ng 

-g: ^<£^ S# (0.8 - 1.2 kV, 400 - 800 Q. , 25 - 50 juF)<*fM ^ 

1 m£ YM tifl^jl- $7>*H 23 °C °1H 14 ~ 16 afl^SH- 
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a1#s.^a]p1^71- ^7}^ afl*H S.^-*Vol 23 °C <$*\ 4 ~ 5 

2:*H 4^ ^S. It^l SL 5 oil 

D^*^ r+s 7l ] q-T^-tfo. , 25 /iF Jit|-fe 50 ^F ^ 

^^^Ift^^rl- ^t- SX3X^\. 0.8 kV, 600 Q. , 50 S^HH 7}^ & 

o. ^^^^]7> tflif 1 # 800 ~ 100071]^ ^^^.^7} ^ 

JE*b o| S^MH^l (pulse length)^ 20 ms 

<^A]ojl 6 > 33: ^ 

^^^l^l -fr^ ^^^r 2:A>§>7) JflsH, ^ *§^*i 

«1 ^ (S. 3 ^ £ 4 ^7} 

$^)# ^a>^V ^jzf, ^-ol§]-7lli P TPLR2 1- A r -8-*rfe- ^ 

^^^Ml7> ^33*1 ^St^i, L41 4Hi*Mi) h 0 >^4 

DNA 21 « 0 Hto) ^^§1-^ ^-fofl^ L41 -fr^^>7> iJ-^-g- ^A}^ 

J£^r a^Sli* (circular) -f}-*i*HH:£ ^^^1 

^ ^33*1 , o]^ 3J£# DNA oil 4^1 ^il (autonomous 

replication sequence, ARS) 7l^o] ^*flsH 7lSM ^He} ^^r}. 

<§4H tfls.^ -fr^*} ^1§H Sl^ DNA 8W L41 ^-^i^^ °l-g-S r 
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3# M-^-\fi4- ^ofl oj-g-^ -B-^i^ — S.S.&I (promoter )^-^7> 

*«7^ L41 -fH^HH^ ^M^ji, ^^313 

tfl^ (control) °l-g-€ Tfl^ -fr^ty ^o] 7 > ^^Wl^l 

-fr*l*r ^ v< 3 ^-^1*1-71 Jfl^- *m ^]*bJLi ^/I - Kpnl SLS. ^5] 

2.2 kb^l ^l^rJidb Sa7I -fr^i*} ^€^r .HS-iS ^}-g-S r ^ -fr^*} avoi^ ^-o] 

zl 7)]^- ^7.># afl^rJLih Sinai ^ *)Sj*H # 

^5] 9.0 kb ^ 4.1 kb ^H*HH M ^€ (band)^l ^^£^1, 9.0 kb 
*tq « (band signal tfls? (control)^-S A>-g-^ 1^*13:3*] 

ifl*ll €MI*rfe ^efl^ L41 -fr^S. ^^t}-. 9.0 kb ^Ji*} ^ ^I^WI 
3°1*1t=- 4.1 kb °fl#sq*r 37] (3.7 kb L41 + 0.4 kb 3JeL# 

DNA)3>1 tfl^°l]^ ##3*1 SAES ^3 ^7} ^ -fHi*r iflS. ^-^E] 
^-g-# ^ SIS 1 }. ^^J^ ^a1Sd]b1 (Scanning densitometer, Model 

GS-700 Imaging Densitometer, BIO-RAD)* 4.1 kb ?£s. 

(intensity)!- ^3^4 a]^^ ^4, cfl^ 7 ^£7 r $;*1)*Kr $-§r ^ 

a^^r. fcoRI .2.5. HL tf-E- ^^MHfe 9.0 kb, 5.8 

kb, 2.8 kb 3.7}$] £&c>) u)-^^ , 5.8 kb 3.2 kb DNA £f 2.6 
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kb L41 -fH^S-JfE] , 2.8 kb ^fe- 1.7 kb B^iLf 1 DNA ^ l.l kb L41 -fH2*}3.^f 

E) j£o]^ f 9.0 kb ^£ tfl i^oll A] £ %SL3, iL*\ 7\}^r 

^Hl #*fl§Hr L41 ^g€4. 2£ 14^ 51 DNA 1- JE 

jjL>±» °l-g-§K^ ^-fOflS. -£^S}-7fi oj^oflJE. >g-7H^ ^^^^1 

-f<^i£ ^^>7> ^&°i <jh«mi -a-*i3£4. 

^-71 oj] a] #4^- «}<2J- ^■o] > ^fi] j^jB/o/. s,^)u} (Phaffia rhodozyma) %^ 
^-g- H^fe £.£.zjv}<!\ vflS i2l2fl -B- 

^*l-» <£^3-^ 31^- , JEE^h Al#s.^jA]ul^ L41 i 

so}^ (Crypt ococcus neoformans)°\\*\ <|^MSi3H^ ^oj. 

-g-SMl ol-g-^ ^ 014. 

^^S. : 1 
^<gs] zjo] : 1223 

^ : ^av 
ifl^ ^ : 2£31 
^stf : Ajtg 
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M<g la] 

ATGGTCAACG TTCCCAAGAC TCGACGTGAG TTATAGCAAT TTCAACAACT CTCCAGACGA 60 

CAAATATTCC AGTGCATCGA AAGAGTTTGT GGATAAACGC GACAGTTTCA AGGGAAAGAG 120 

TCGATGGACA GATTTGGAAG ACTTAGCCGG TCAAGGAACT TGGGGATCAC GTGGCGGAGG 180 

ACTCATCAGA AGAAGTCGGG ATTTGTTTGA TCATAGTGGG ATCAAGACAA ACTGGAGGAT 240 

ATGGCTCGCC TTGGAAGGGA ATCTCCGGCC TGGATTCGAG GATCCGAAAG TTGTACGTAT 300 

GGAAAAGCTT ACACGGCTTG GATTTATTAT CTTTCATAGG AACCTACTGC AAGGGTAAGG 360 

CTTGCAAGAA GCACACGTAA GTCGCTTATC CTCTCCACTC TTTCATGGCA TATTGTCAAC 420 

GACTGGACAA CGCGTCCGTT TTGAAACAAG TGACTTACCT GTGAAATTTG ATTCTACACC 480 

TGTATTTAGC CCTCACAAGG TACATATCAC ATCCTCCCAC CCCACCCTGC CCAACTTCTT 540 

CAGTTCATCT TGCTCTCGGT TTCCACATTC CCTGATGACC TCCTTGTATG TTCTTTGCGA 600 

ACGTTTGTTT CTGTTTCTGT AGGTGACCCA GTACAAGAAG GGAAAGGACT CCATCTTCGC 660 

CCAGGGAAAG CGACGATACG ACCGAAAGCA GTCCGGTTAC GGAGGTCAGA CCAAGCCCGT 720 

Ml lb] 
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TTTCCACAAG AAGGCTAAGA CCACCAAGAA GGTCGTCCTT CGATTGGGTA CGTTTTTGTT 780 

TATTTTGAAT TCTTTTTGTG TATGCAGACT TTTGATGATT ATGCTCCTCT GTCGTTTTTT 840 

CTCTTCAAAC AGAGTGCTCC GTCTGCAGTT CGTTCTTCCT TCCAACCAAA ACTTCAACTA 900 

CAGACATCAT AAACAGACAT CTTACTTCGG TGTTCTCTCT TTTTTTCCGC AGAGTACAAG 960 

ATGCAGATGA CCCTCAAGCG ATGCAAGCAC TTCGAGCTTG GAGGAGACAA GAAGACCAAG 1020 

GGTTCGTCTT TTGTCCATAT ATTCTCTGGT TCACTTCTTA TGTTCCTAAC GTACTTGTTT 1080 

CCTTTTTGGT TCGGATGTTG TTTCTATCGG TGGTGTTTTC TTTTCTTTGG ATGCATTATC 1140 

ATTTATCGTG TTGGACTGTT TTCCTCTGCT CGTTTCTTTC TCCTCTGTAC TTGTGCTTCT 1200 
CAGGAGCCGC CATCTCTTTC TAA 1223 

W ^ 3- ^ ] 

^<i^2. : 2 
*|<*o] z]o| : 350 

^il^ ^ : cDNA 
Ml 2] 
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CCCTTCAAGT CTCGTCTCAA TCAGTCAAGA TGGTCAACGT TCCCAAGACT CGACGAACCT 60 

ACTGCAAGGG TAAGGCTTGC AAGAAGCACA CCCCTCACAA GGTGACCCAG TACAAGAAGG 120 

GAAAGGACTC CATCTTCGCC CAGGGAAAGC GACGATACGA CCGAAAGCAG TCCGGTTACG 180 

GAGGTCAGAC CAAGCCCGTT TTCCACAAGA AGGCTAAGAC CACCAAGAAG GTCGTCCTTC 240 

GATTGGAGTG CTCCGTCTGC AAGTACAAGA TGCAGATGAC CCTCAAGCGA TGCAAGCACT 300 
TCGAGCTTGG AGGAGACAAG AAGACCAAGG GAGCCGCCAT CTCTTTCTAA 350 

W K ^ ] 

*\<*»)3L : 3 
*\<£2\ : 106 

4)3 ^ : 1^ 
^efl : ^ 

Ml 3] 
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MVNVPKTR 
CKKHTPHK 
D S I F A Q G K 
GYGGQTKP 
TKKVVLRL 
MQMTLKRC 
K K T K G A A I 

^il*!^ : 4 
*\<*o) z}o] : 74i 

ifl^ ^ : 
^Bfl : 

4a] 



RTYCKGKA 16 

VTQYKKGK 32 

RRYDRKQS 48 

VFHKKAKT 64 

ECSVCK YK 80 

KHFELGGD 96 
S F * 106 
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CTCGAGTGGA CGGTGGCAAT GGCATTCGTG 
CGCTTACCCG GGGTAGCCTC CGGGTGGGCG 
TGGGTAGAAC GACGCGCAAC CAATCATTCG 
GATTGATCAA CATGCCAGCA CGTCCTCCGG 
TGGAATCGCT GGCTCAATGG TAGTAGTCTT 
GTTCGCCTGC CGAAGACTGT GTGAGTGTGC 
CAAGGCGTGT NTGGTTGCCG GTGGCTGTGA 
CCCGGCTTGG CCAGCGCGCT GCGTCACGAA 
TAACACACTC AAGTTTGTGG TCCCGGGTGG 
GAGGAAAACG TTCTGTGGCC CTCTCCTCTG 
GTCATATGCT TGTCTCAAAG ATTAAGCCAT 

M«S 4b] 



TCGTTGGTGC TCACTCGCAA CCCAAGCAGT 60 

CGATGATTTG TGGTGTGGAT TCCTTCCCTA 120 

GAGAACCGCT CCGTTGTAGC CGA(XAGTCT 180 

GACGGAGACT GGCGGGGATC GTACCTCATC 240 

CACGATCGGC CATGAGGGCA GTCTAGGTGG 300 

TGANAACTAA TTGAGTACCG GGGGATAAGG 360 

GCGAGTTTGC TGCAAAGCGA TTCAATGCAC 420 

ACACACTAAA CGGTTGACGC CATAAAGTAA 480 

GCCTCTGTGC CTGCGTGGGA CCCGACGGGA 540 

TGGATAGTTA CCTGGTTGAT CCTGCCAGTA 600 

GCATGTCTAA GTATAAACAA ATTCATACTG 660 



TGAAACTGCG AATGGCTCAT TAAATCAGTT ATAGTTTATT TGATGGTACC TTGCTACATG 720 
GATAACTGTG GTAATTCTAG A 741 
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tfjf* 

11 

sj-sjo} **} (Phaffia rhodozyma) -9rA^ L41 -fr^^-. 

2] 

*fl A 11 1 3 ^ ^7] A^-g- i^-S}iL, cDNA ^ Ai 

<! 2 «g7] L41 -fr#*h 

31 

13^*8- 4] 
137* 5] 

A]#3.«Mn]:E. (cycloheximide) JBL*) -fHa*} ^ &SL*W -frfifl^ 

^^>« #21 °h SSL*}*} 

^-8- ^3 pTPLRl («r^l3L : KCTC 0535 BP). 
7] 
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a)#5.^a|d]h (cycloheximide) ^ -fHSflS) 

SWfe ^1^1- «W oj-g-§M ^^e SS biio]^ 4^ o.s. j^of 

8] 

0.8 ~ 1.2 kV, 400 - 800 Q, 25 ~ 50 n? 2:3 ^ Wm,3,sm*]i&-%r 
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li. 1 



[S. 11 



-7 04 AAGAGCTATTTGAATGACGACCACAAGAGTGACGATCATATTGAGCATAGTATACCAAAGGCCAAGAGGC 

- 6 3 4 TGTGTGGTGTTCT ATGAGT GGCCTTGATTATGTGTTACATAAATAAACTGATCl |CAATf TTTCAAATACT 
-5 64 TG CC AACACTTTCi{T^TA|rTC A CACC AAA AAA AGTC AG AT TGGCCC AC AAAGTC AG AT AC ACGCTCG AT C 

- 4 94 GTCGACGGGTTCAAGCACTTTGTCAGGCGAAAGAAAGGCCACAGCACCACCCTTCAAGTCTCGTCTCAAT 

- 4 2 4 CAGGTTCGTCT AGCTTTTTGTGTGCAAGGATTT ACCGTCTTGATGGATTTGTTCGTTGAAAGAGAGGAAA 

- 3 5 4 GAACATGCTGAACTGACGAAAGTGTGAACAAAAAATTGTGATTTTTTCATTGTGTTTCGCTGGTCTCCTT 

- 2 8 4 GCTGGGTTGGGTTGGATCGGATTTATCTTCTGTGTTGGATGGAAAACCCTGAATGTTCTTTTCTTGGACA 
-214 TCTTCTAAACTCGACAAAACGATTCATTCCTCCGTACTGCTCTGGTTCTGCCTTTTTGAATCGCATCGAT 

- 1 4 4 AAATTCTTCCCTCGGAACGTTCGATCAATCTCCGTCAAACTTATCATCCAAAAATCTCTTCTCGACTGCC 
-7 4 GCCTTGCTCCTTTTCTTCGTTCTTTCCTTAATCCGCTTTCGACTACCCTCCTTCTCTTCACACTCATAGT 

-4 CAAG ATG GTC AAC GTT CCC A AG ACT CGA CGTGAGTTATAGCAATTTCAACAACTCTCCAGA 

K V N V P K T R R 
53 CGACAAATATTCCAGTGCATCGAAAGAGTTTGTGG ATAAACGCGACAGTTTCAAGGGAAAGAGTCGATGG 
12 3 ACAGATTTGGAAGACTTAGCCGGTCAAGGAACTTGGGGATCACGTGGCGGAGGACTC ATCAGAAGAAGTC 
19 3 GGGATTTGTTTGATCATAGTGGGATCAAGACAAACTGGAGGATATGGCTCGCCTTGGAAGGGAATCTCCG 
2 63 GCCTGGATTCGAGGATCCGAAAGTTGTACGTATGGAAAAGCTTACACGGCTTGGATTTATTATCTTTCAT 
333 AGGA ACC TAC TGC A AG GGT AAG GCT TGC AAG AAG CAC ACGTAAGTCGCTTATCCTCTC 

TYCKGKACKKHT 
391 CACTCTTTCATGGCATATTGTCAACGACTGGACAACGCGTCCGTTTTGAAACAAGTGACTTACCTGTGAA 
4 61 ATTTGATTCTACACCTGTATTTAGC CCT CAC AAG GTACATATCACATCCTCCCACCCCACCCTGCC 

P H K 

52 7 CAACTTCTTCAGTTCATCTTGCTCTCGGTTTCCACATTCCCTGATGACCTCCTTGTATGTTCTTTGCGAA 
597 CGTTTGTTTCTGTTTCTGTAGGTG ACC CAG TAC AAG AAG GGA AAG GAC TCC ATC TTC G 

VTQYKKGKD 3 I F A 
655 CC CAG GGA AAG CGA CGA TAC GAC CGA AAG CAG TCC GGT TAC GGA ^GGT CAG ACC 
Q G K R R YDRKQSGYGGQT 

7 08 AAG CCC GTT TTT CAC AAG AAG GCT AAG ACC ACC AAG AAG GTC GTC CTT CGA TT 
K <£> V F H K K A K T TKKVVLRI* 

7 61 G GGTACGTTTTTGTTTATTTTGAATTCTTTTTGTGTATGCAGACTTTTGATGATTATGCTCCTCTGTCG 

E 

8 30 TTTTTTCTCTTCAAACAGAG TGC TCC GTC TGC AGTTCGTTCTTCCTTCCAACCAAAACTTCAACT 

C S V C K 

8 95 ACAGAC ATCATAAACAGACATCTTACTTCGGTGTTCTCTCTTTTTTTCCGCAGAG TAC AAG ATG CA 

Y K M Q 

961 G ATG ACC CTC AAG CGA TGC AAG CAC TTC GAG CTT GGA GGA GAC AAG AAG ACC 
MTLKRCKH FE LGGDKKT 
1013 AAG GGTTCGTCTTTTGTCCATATATTCTCTGGTTCACTTCTTATGTTCCTAACGTACTTGTTTCCTTTT 
K G 

108 2 TGGTTCGGATGTTGTTTCTATCGGTGGTGTTTTCTTTTCTTTGGATGCATTATCATTTATCGTGTTGGAC 
1152 TGTTTT CCT CTGCTCGTTTCTTTCTCCTCTGTACTTGTGCTTCTC AGGA GCC GCC ATC TCT TTC 

A A I S F 

1216 TAA ATGGTTGTTTTAACCCCGTCGTCTCCACCATATGTCAAATCGGCATGCGCGTTGTCCCTTCCAATC 
* 

12 8 5 AGTCGTTTCCATGCTCGAGATACTTCTTGGACGTTCTTGGGGAGCAATTACACATCGAGAAAATACCCA 

13 55 AAAAACCACGCACCCCCTTTTATTTCAATGGGGAGATCTGGATCTATGTATCATGTCGATTTTCTATTTC 

14 25 CCAAAACCCATTGATTGTTCATCTCCTCTTAAGAGTAACATCTTTTCCAAGATACTTCTC 



2] 



9.S 



XCCAAG CCC GTTTTTCAC 
Thrl*s ProValPh-His 



ACCAAG CAAGTTTTTCAC 

ThrXys GlnValPheHis^ pT PR4<0.73 kb) 
pTPL5(3.7kb) 1 xhSm B g B, K f , 




L41 



[S. 3] 




151 41 
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pTPLRl(4.43 kb) 



elli# DNA 



Bgi l-Kpn I 



S C 
I I 



HE Sm K P 

■ ' ■■J i l l ^ 




5.8 kb 



[S. 5] 

-50pF- -25nF- 



600 




: 400 n 

o : 600 a 

— ' r-- : 800 O 
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